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JAPIO CLASS: 42.2 (ELECTRONICS - Solid State Components) 
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(ELECTRONIC MATERIALS ~ Glass Conductors) 
ABSTRACT 

PURPOSE: To control the quantity of a catalytic element introduced 
precisely, and to introduce the catalytic element selectively in a method, 
in which crystalline silicon is obtained through heat treatment by using 
the catalytic element promoting crystallization. 

CONSTITUTION: A mask 21 consisting of silicon oxide, etc., is formed one 
amorphous silicon film 12 formed on a glass substrate 11, an extremely thin 
oxide film 20 is shaped, and the aqueous solution 14 of an acetic acid salt 
solution, etc., to which a catalytic element such as nickel is added in 
10-200ppm (adjustment is required), is dropped. The whole is held for a 
fixed time under the state, and spin-drying is conducted by using a spinner 
15. Heat treatment for four hr at 550 deg.C is performed, thus acquiring a 
crystalline silicon film. In the constitution, the concentration of the 
catalytic element in the completed crystalline silicon film can be 
controlled accurately by adjusting the concentration of the catalytic 
element in the solution. Crystal growth can be executed towards a region, 
into which nickel is not introduced, from a region, into which nickel is 
introduced. 
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(57) mm 

mm ttftfls*tt*-r«iitt«5E**«^T, 550 

tc^£ 1 0-2 0 0 p pm (ggHg) $;bDl'£:Mg&& 

#U XtT^- 1 5 SrfflV^T^ tf > K ^-f SrfTfe^. * 
LT, 5 5 0t\ 4RFW0jP^aSff^"5CttcJ: 
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1 

ttEMR&*R®*ffi£«®ttRfl:£ttAT*&R 

REM*&*R®*0K&»aRRft£ttftr«£R 

T^&^WK^&tteMfia3RKotaAM«fTto-r 

ttE#Aita*Ro«siza»«)fiAft«nA'r«M 20 
ttA*ft*ff*>*riat, 

[MM 4 3 gj|3&® 1 7JS»2*« 3 Idfc V>T, 
a*OJBAflS*l&fir*4t«7£*tbTFe, Co, N 
i, Ru, Rh, Pd, Os, Ir, Pt, Cu, Au 

tft»«i:r*W#*«Off«*i6. 30 

5 ] MM 1 7iS»#3fi 3 fc* . 
3*«+K5*A3n*&«7C*©2«a*, 1 x 1 0' 1 at 
obs cm-'-5 X 1 0" atoms cm"'T^^:t^ 

6 ] mxm 1 75s»*3fi 3 \z^x. 

TXir RfBl*. HMfc7 

msm 7 ] 1 Tb^mxm 3 k^t, 
9 ] ffl^jg 1 n^mxm 3 t^^t, 

£ftM£T*¥WtSR0fM#tt. 
[R3&S1 0] S^175g^^3tCi3^T, 
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[0 0 0 1] 

[gR-fcofiJJflflW *ftHI;MAtt« 3 rr&¥*tte 

[0002] 

(WTTFT^) *^5nt^. dCDT F TtS> £« 
±fc*RaMM*£JBJ£U !I®RR¥»#fcJSlf»TlStt 

h U y ^xaf©*A*w»BO#W#HR^6 

4 n-m* t ux& 1 s nx 0 

[0 0 0 3] TFTC#Jffl3n**R¥»#£LXtt, 
#AH&*R*ffiV»SC£jWBT**flt. 

fca&ctt, teAtt*«r*->'j3>»R*5pjffl-ratf«k 
iri. tgAtt*rr*">'j3>Rtt, *tsi->'j3>, # 

U->U3>. BJBA*>'j3>*i»SnXVs«. 

Att**r*">U3>R*ft*fc*K:tt, 
RR«RRt. U*^RtcHpRlCctoXeAfl:$ntf«fc 

[0004] L*w&&t&, M&icis&Afcte. air 
s&#6 0 ot:^±cD^Ti opmeu:<z>i$ra£&tt 

©«A^SfiiCffi^sn53-->^7 0 5 9^7X 

Lfc#£, 6 0 0 , C£t±©JPlftt«l i M3&«»S. 
[0 0 0 5] *»W#SOW^HJ:n 

utT, 5 5 or. m?m&<n&w$T&-Qi&mt*ft 

[0 0 0 6] JtE©.fc5fc«R&7C* <«Afl:£B«T 

Cfcwc, «atUXJBAft*S&ATS^R7c* («* 

gBMT^XTfcifctfSli:* Z\t\Z&r>Tlt&mm 
Rfc*RS*©RiH*ffft5*jftT**. 
[0 0 0 7] L*Uft3&«6, ±E©J:5fe7C**«*»# 

[0 0 0 8] ±EO=y^*ORAft*tt*r 
^Tum (^^Tnm) tt, #AK3*$*£Aft:3-&*Rk: 
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fca-SilWfc:, ttAftC&S&&a7c*<>a*Rft4> 
&<U AfiR0aT&Aft£fT&3j&»f&S. *b 

TgATS&g/^fcSo 
[0 0 0 9] = L,fc«£lc*5 

(1) y7X7llt:J:oTz.^J^#IfiiI± 

tt#Aaa***0*&D0«3©«»*T«Auw 

So 

(2) ttA©MNft&.£»2. -y^r^^AUfcW 

(3) MttT-y^*#fl»a*«±fcJSWLfc* 

[0 0 10] ±G*£*5. y^XTjffllCtoTiX 
(ffi) #tta»Afc©»Ka*LTV**4:#*.Sft*. 

[ooil] 

A-r**tttbTtt, aawatf*;: tare****. 
a*t&ttmtt**s<. M?c*o«xa«a«K:«i9 

Ai*^>^XTK-e>^i5fe*ffi^SCt i b#A5ti* 

^attojATna«t»«. 

[0 0 12] 40 
J: 3 £T*RB1 £M7cm£ 

ffl^fc6 o oTCKT©»«iaic«fcsteattwr**« 
CD M5McDa««ffLTaAL. *©a**^K 

(2) fi(EttO»^*tttr«. 

(3) T/K7Kif!I)Bt*£t*B»fclfelSftlfcW 

[0 0 13] 

[»B£»ft-r*fc«>©^a] #aw©«j6fc©-ora\ so 



anaiR»k:7^^«adc-r«x8 

[0 0 14] ffi©»9!©«jfctt, #A*&*R©«£ 

aR»tT^^fta*«iaa:. ^e#ak«*k© 
*ai;:&«©&Affi*Mft?«*Mx*eatttoicab 

&aGAa7ca3muTv^^a«^^ttGMKa* 

[0015] ffi©£H©a£t±, ite&«®&wrss« 
±icafifcsnfc#A»a*a©*fflfcaK»fc-7x^* 

arttT*X8<!:. ffiG#AJt39m©*atti*©&A 

fi:ftMr«M7ca«aMtttcttUTm$««xa 
t. jp«wfla*±tf/*fctt3tai#*tf5ciK:j:oa 
g&atck^s ltaws nfc««* saaKiwa* 

[0016] *a«oart*aar*jitK:j:'3TaT 

(a) »tt+fc*rt«£»7c*a*tt, ?«aaicM«f 

L»Att*±D*a*o*©5c*©a*J:0^fc<'r* 

(b) a*£Mxa*K©ss&*saftbT»tti*. 

Etc^ ©ag £ J: o 3 o 

(c) MaaaKoaatcmr-r^MTc*^!^ 

Afc£*4T*ci:£fc*©T, i&SS/MSS©«ST 
^a7C**«AT#S. 

(d) vx^^ffivix, a&Wt;:&JBx&£*J*AT$c: 
tCJ:D, ^H7C**aAUfcffi«^6^«7C**aA 
L&*ofc«*-Nt, »AJ*«frM-;: 

[0 0 17] Mft£*IUfcttAft«ttftr«7C*« 

&a. #«aa»a*fcm>S££#T£*. ::t^ 

S1«C£l;:J:0£*«d:^3*ft£©W#fr&tr. 
[0 0 18] M7c«Mtrm& ffitt»«T 

[0 0 19] jttJKtltr^mfflU, £©-y4\rt/ 



&-<y^r;k mt-y'Dl. mt-yTfr. mWL-yy- 
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So 

[0 0 2 0] *fcA«7C*t*WttiUT. *fftt# 

[0 0 2 1] zomGiZ-yfrMt-yfrMt&mtl, 

[0 0 2 2] £fc£«^*££tf3ttfc**ICJHffi»tt 

[0 0 2 3] *«7C*tUT=!yir;P*flEftffll,»a*^ 
[0 0 2 4] j^±^fcOtt, ^S7C*T»*-yy;i/ 

*r)\,G><t&®fr b & *»*#*MIHi+ L fc 20 
[0 0 2 5] ^un^WItlt £Jl7LSSf<tLTXy 
[0 0 2 6] »Ms*«ftT«4JK*tl/T=y^ 

[0 0 2 7] MtLT2-X^^>^ 

[0 0 2 8] »«KS*-&*&«7C*©Stt, 40 
OMHcfettfr-T***, *fc®«fti:LTtt-*$\«/a 
tlT«^U2 0 0 ppm-lppm ) 0£b< 
U50ppm-lppm (Sg&g) fTSCt^a* 

[0 0 2 9] ±E£«5c#08«*lc;fettSMEtt, # 

5) ^1X10"-5X1 0" atoms cm- tU2>£o 
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IMS (2*>f*>»fftt) TlWB*n*«/htt©;i£ 
[0 0 3 0] *fc, &a7c*«£&£*lft*X&tiK:& 

M*ftffiWrr -©i£^©®k:« 
[0031] zitz.<Dttft\zm&&&ififitet>titzm l 

[0 0 3 23 *fczvmJMlzMMMl,i±mMA* 8 
[0 0 3 3] *Jfflt*ViTtt, AJR7C*&L,T=5rfir 

a*, ■tcDttwfflT#s*H7c*©aatbTtt, Fe, 

Co, Ru, Rh, Pd, Os, Ir. Pt, Cu, A 
[0 0 3 4] #a7C*©»A*ffi»4, **tt*7 

[0 0 3 5] XKwizji-DT&zntzm&immmzm 

l^Ctiaot, PN, PI, NI^©M©«U$& 
l ^t^ttfl^lWSWg 

tt, flh7»7^ (TFT) , f-i K, ftir> 

[0 0 3 6] 
KKM] 
CUffiftl 1 ] 

[0 0 3 7] ISAfl:£M'r*£jK7c* 
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UT3-->^7 0 5 9#7*£J8V>*. *£•£©*£ 
^lilOOmmXlOOmmtn, 
[0 0 3 83 *1\ *JftSa*«Sy7X7CVDffi^ 
LPCVDftfc<fcoT#ASJ£$R£l 00A-150 

oAcffSKj&R-f*. ;:xil ^Xtcvd^i: 

<fcoT#il?t3£$iigl 2£1 0 0 0AO*3tlWr 
3 8 (HI (A) ) 

[0 0 3 9) *ur, «na^a«atftK i feKo»<fc 

»C7yWMfcfrK fOWkRl 3S1 0-5 0 

AKiwrs. mn*«»i«"c**»^ntt, ;r©x*i£ 10 

Iftll 3IM»©fcaME*fcJUHi*RT***l, 2 

oAg*T**£#*.&na. cz.T\mmnmfs t *T 
©uv3toj«»m:o»^wi3Sfiwr*. 

£«*©-? <bJ:t>. 

[0 0 4 0] COKifcJ«13tt, 20 

iwiam&Mrr*x8-c. #ar&*r©*r£* 
%,0hv>T&%. mw*> #A*3*R©*R£iMftft 

IM^IILm, MR&ROTMttmtR 
1>TL«©T. #A»£*R©*H£#K:-y$r;i'* 

[0 0 4 1] otTt::, »BWfi**+H-yy;p*«jDU 

lbii3^gi:2niiiTU ^©ttlB*5»Mfiy* 

*UT^e^— SfflViTXtf>H7< (2 0 0 0 
rpm, 6 0#) ^fT^c (01 (C) , (D) ) 

[0042] m&mm^iz&tfz-yfji'ommt. i 

ppm£U:#$L<ttl 0 p pm«J:T*ttfc8lfflfc& 
*. *fc, 8tt£LT2-x^;U^*tf>»Xy$\fc© 

3tt«"C*D. RttMK3XR±£*R7G***A 
[0 0 4 3] CCr-^Jl/^MIg*, lRHt 40 

©z:yfrJMP*©«©jto»XSK*V>T, 

icffifltu, ^ift^rsuti^e. £©r 

tVi-5©tt, ^ftRtC&oT^SfcliR&ftV). H© 

[0 0 4 4] ±ffi»tt©R*0&, 5»P«©ttffi*« 

C©ff#«««WlCJ:r?T'b. S&ftlCg 50 
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sri 2+fc**n*-y^r;u©«««iirr*ct3ft« 
Rfe**ttflflR?iiRR©RftT&*. 

[0 0 4 5] ftt, JDR^Kfc^T, mH^C 

^T5 5 0«, 4P»m©jnlM9«fr9. £©&*, 

[0 0 4 6] ±E©JD^S«4 5 0'C-7 5 0'C©S 

©»aM4©RRj&«XBffl:LTLM. foT, SfitU 
T^7XSt^ffl^fc^lill ±GAilM9xa©fl 
4 5 0*0-6 0 0 , C©«BBTff 5 Jlt35«ff*U 

[0047] z.zi;\ttomm&fT*>m&7Pii,it&* u 

MM{CMUT> SfcttjDffflROftfeOfcU-- tf- 
^©RiraftftORItefT^©?*^. RAtf. AIM 
«L33©W*fctt«K: l"— !f-3t*fcttStot©S8»*ff -5 
U-1f-3tt*fctt!l*©«»©*fcftlJWtt««fr 

©JBIt&R»(cftlM«fT9^tt. «WftCi:3&»T* 
fc*3, ^uT^OjJDW<i:(t 4 5 0^-7 5 0 
TC. 3tf5XS«©ffi«Mt**ii«fe6«4 5 0^-6 
0 orcfiftTfrSCtaUKl,^. 
[0 0 4 8] *^ffi^j^*5^Ttt, #AKS*M±K:^ 
«Uc**»A-r**J6ft*Ufc^ MK&RRTfi:* 

#AKS*tt©daKl»lc^JR7C**^WUfc»tt*fflU 
T, T*R±fc£R7c**»A*ntfJ:^. *bT* ft 
«7C**«*A$nfcT*Ri:tc*AHa*«SfiWU, 
U^*«JCjtaRfflR^W---lf-3t©R»*fTA««tti. 

[0 0 4 9] C&Jfeft 2 ) gffift 1 

ffR*ttC*lr>T, -y***RftBK:SAT*fc»© 
TX*£Rtt5RK:R-r*. AttttlZli, 120 OA© 
Rft&MeRftttHRIt. C©RflS3i*RftT^^fc 
LTRRttlC^y^ftRArSRT**. 

[0 0 5 0] H2fc*HMRt*5{t*fP»X8©*R* 
^T. *1\ ^/7XS^ (3-->^7 0 5 9, 1 0 c 
mfc) ±iCTX££fc*gfc3XR2 1£ 1 0 0 0A& 
±, CCTttl 2 0 OAoffSfcriUTrs. £©Rffc3i 
»R2 l©RRCO^Ttt. £&*«©£*££&& 5 
ooArfcRH#fc^e:£*«Hgi,-c*5D, RK«>itff 

[0 0 5 1] *LTR*©7*hUV/^-=>^ia 
x>^T3o fLT, ft«£Rft^*t»R*«©R 

»T»viRfta*R2o*j*Rr*. £©Rfl:£*R2 

0©^«tt. R*RHA*TUVft*5£HRitTa£ 
tlCJCoTfrfcfrtlSo fc:fe£©Rfl;J§*R2 0©RS 
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tt2 0-5 0Ag«t*A5na (B2 (A) ) . ft. 
ftSfW^tott G>#K: ioT t>TS J: < sjnan** 

[0 0 5 2] CKBttlSfcSHT, gjrMi&MMcio 
0 p pm(Z)-^MttU«I»5m l^T 

(10cmAS«O*^) "T^o £fc£0>K. Xfcf:f— 
T5 0 r pmTl 0«#©xe>3- h*frV>, S^ffl 10 

M«KrUfc»Xtf^— *«UT2 0 0 0 r pm> 6 0#> 

i5ViT0-l 5 0 r pm<5[life$^W^^oTfc 
(02 (B) ) 

[0 0 5 3] -5-L/T 5 5 Og (S*£ffl£t) , 4mm<D 
»e»^2 3Ti$ns«fcpl:, ry^sWiAa 

n^o^fig^tsi^trjg^s^ffbns. H2 20 

(C) fciH»T, 2 4^y^rJl.«A$nm 
fc««T**. &*5 2 5©ffitftt, «tR& <1 1 1> 
[0 0 5 4] «H«t*^T, MtiftME. ft&l$|GI& 

s. */tra*K:«t«ftfiB*©»**-tn«Tic*!ilip-r* 

tt, 1 x 1 0' 'atoms cm' 3 -5 x 1 0" atoms cm -5 30 
CD*Hrt£T* UK Cfttt. ixi0"at 

oms cm-'MSW^. ttMS«ttftT*aj|E 
$#5:t^tf, 5X10"atoms cm" 5 ^±©^ 

[0 0 5 5] \sk±m^itx^>\z. W5mzte&tt&&i, 
^:i«tlT^4. Wc«raft*fofc*+U7# 

[0 0 5 6] *HMW^*liTtt, =y^*#M3S 
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[0057] c^jm 3 ) *mmmit* &jrtc*t** 

-vtrfr* #*»«rc* * 7,?* 3 -/Ufc** S ft, # A 
;jvO{k^fttUT-y^7-fe^7-t 

k Kft^*ft7;p3-;PK:^*S'&*. 

[0 0 5 8] iOIgll H«Jl^fe«^iS0«J2t^ 

^-£fflv>T&rrntf«fc^. $fc7;p3-;nfejs^fc 
[0 0 5 9] &TA#»Mfr«mr«. *r, 

#3ft*;i£:#T£S. 

[0 0 6 0] 7;p3-;i/tUTttx^y-;p*ffl 
ifx^y-;nciifSB©-y^7-fe^7*t h 
*-h£-y^;H0St£ifei¥LTl 0 0p pmlCft^J; 

-y^r;i/ft^*Ufc»*&^«-r*. 
[0 0 6 1] *UTCOJM*#«ia#it±K:»|fr 
fcfc, Mft&Mtti. ftmoTiK (2 0 0 
0AJ?) ^M$n&10 0mm^^7XSS±i;i 
0 0 OAOHST^^CVDitTWLfctOT* 

[0 0 6 2] ±C#MS*Bl±^©»tt©a*H, £ 
»Ml^*»M2O*»«t J £MVifc»^J:0, '>&<T 

cnn 7;p3-;i/©«ttAj&t*©-tn«fcot>/h 

#U 2ml (DffiTtTZ, 

[0 0 6 3] fLT, il©ttJlT5»raffJ#-r*. ^<Z> 
& XfcT:f— £BViftj*£fr'5. Xfc^-fil 
5 0 0 r prnTl^HlieSft*. £<Z)&te 4 55 0 

tefc**^*!****. 

[0 0 6 4] CH^J4 3 **;IMt2, &Ji7£3fT2>S 

[o o 6 5] *mmm\z&^x\$. mtbxo. imo 

*«5 0ppini^5J:5i:, Xy ^©tft^^U 

[0066] bums] **iis«K*5^Ttt, mmm 
2KwT«t^t:-yy;i/*a*?«K#AU. ^<z>bb#j&> 
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[0 0 6 7] 7£x>f 7tHJ*X©H* 

©shbucjbh sn* t f T<DftMxn\zm-rz> 

l*i*fc*U TEOS (f h7 -Xh^/ • ~>y» t 

0 0 0A«Si^T«2 O2«t5 0 
[0 0 6 8] ^LT> 7*5XVCVD&£fcteM£&C 
VD&lC^oT, J?£5 0 0-1 5 0 OA, mX-ifl 0 

o o ( i m) 0#£kmmmm2 o 3 zim? 

Z>, WzmtitftlzmZ 500-2000 A, W^ttf 1 0 

[0069] ^lt, mmrnm 0 5^wi:x 7 

^>^LT, #&Ha$©BfflLfcfc#2 0 6£^ricT 
[0 0 7 0] *l/T»*(t*8W|-r«#ai5c*T**= 

-rs. sfflfe»*+c*Jt*-y^;u©jW«i 0 0 p p 

SdttCctO, *K2 0 7j&^sns. 

[0 0 7 1] £<7>&, ft*3ra£TT4 5 0-600 
r, CC7?\i5 5 Or, 4NFPf|OjDHr--;i/«:fTV\ 

sm3 0 3o>iaM:«fT^. jeaflstt. -y^ts 
*fc«t©»aricfi*i^tt« <i 1 1) ih^t**;: 

£#*B3nT^*. (0 3 (A) ) 
[0 0 7 2] VA*fcLT«M6LT^SfiMfca* 
H2 0 5^m M^2O6 0^®{r^ - 

£/^-x>m H7<x 7 f/^UT. A*©gtt 
10^2 0 8£JBs£-r*. 
[0 0 7 3] ::T, 0 3 (A) ©2 0 6T'^n^ 

**w«*t#ft-ra««T**. *&, M£Jt©£Jfl 
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[0 0 7 4] y^X^CVDiitl^O, 

fwn&UTttiB-r«m:Mii2 o 9*1 0 00 a© 

WSfcMWr*. (03 (B) ) 

[0 0 7 5] 5l*tt^T, X/tty^U>^*SKJtoT, 
JP£ 3000 — 8000 A, 0U*J£6 0 0 0A©7JU5 
(0. 0 1-0. 2%<DX%>i?V&Z%W £ 

T> h«M2 1 0 *JB£T*. (0 3 (C) ) 
[0 0 7 6] SSfc, :O7JR-^A0tffi©3SI$ 

llilku, «®cmi2 1 ltjMrt-s. :o 

-;w«*«f»Ty-f h«®2 1 o*»s^UTff5. 
n*BMMWB2 1 ion$tt2 0 0 oAt&£„ ft*, 

*7-fcsr Htt*©ft3*±E»ffBfcX8Tft«> 
(03 (D) ) 
[0 0 7 7] ^(C, -C*>K-t!>7*& 

tf>yj*tt»*5) laot, i£ttjg£# (v-x/h* 

hm®2 10^OMO|ftl2 1 l£TX^ 
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